granite is extensively used for paving and for building wharves, bridges, pillars, monuments, etc. Quarrying and working of granite have a long history in this country. In the latter part of the eighteenth century the State owned and worked fairly large granite quarries in southern Sweden. About the middle of the following century new quarries were opened up in many coastal regions of central and southern Sweden.
All Swedish granite is cut from open quarries and much of the working of the stone is done in the open *Granite and gneiss comprise part of the masses of igneous rock that cover much of Scandinavia, Finland, and the Kola peninsula. Granite occurs also in many parts of Germany, Italy, Scotland, North America, and other countries.
+Detailed information on the number of persons employed in the Swedish granite industry is not available. According to a spokesman for the industry, however, about 200 men are engaged in particularly dusty work and they are exposed to the dust for on average 30 to 40% of their total working time (Egerlund, 1964). air near the quarries. Because of this, little attention has been paid to silicosis in the Swedish granite industry in the past, even though the industry at times has employed many persons.t In the past 20 to 25 years, however, changes in the methods of cutting and working stone seem to have increased considerably the risk of dust disease. The replacement of hammer and chisel by pneumatic tools tends to increase the amount of dust raised in various processes. Mechanization requires fixed working areas, many of which have been partly or completely enclosed, and this again has led to increased contamination of the atmosphere. In Sweden and in other countries, attempts have been made to counteract these health risks, and it seems feasible to effect a considerable reduction of dust in the granite works (for references cf. Ohman, 1953) .
Developments in the granite industry have been similar in other countries. In many places, however, the stone has traditionally been dressed in enclosed workshops, and in some countries mechanical processes were introduced much earlier than in Sweden. Sutherland, Bryson, and Keating (1930) reported that 17 % of a fairly large number of British workers in granite had silicosis. Several other writers (Hoffman, 1922; Russell, Britten, Thompson, and Bloomfield, 1929) stated that silicosis was common among granite cutters in North America and not infrequently was accompanied by tuberculosis. The increased incidence of silicosis that has been registered among American granite workers has been ascribed mainly to intensification of dust following mechanization of the industry.
In the Swedish granite industry silicosis has not previously been an important problem. When Bruce (1942) made his nation-wide survey of pheumoconiosis at the end of the 1930s, no case of silicosis was known among granite workers. In our review of pneumoconiosis in Sweden some 20 years later, we found that 11 persons had contracted the disease from quarrying and working of granite (Ahlmark, Bruce, and Nystrom, 1960a Because of the delay in notification of silicosis noted above, it is probable that more cases wil ultimately be added to this total, particularly those diagnosed after 1955. The 34 silicotic granite workers had been exposed to dust in about 50 workplaces. In 18 cases the employment records showed two -or more firms (one man had worked in seven places). The remaining 16 men had contracted silicosis in one of 13 granite works. Figure 1 shows the geographical distribution of granite works which could be ascertained from insurance notes.
The stage of silicosis on the first 'positive' radiograph is shown in Table 1 . During the period covered by the study there was no clear tendency for change in the severity of the lesions at diagnosis. The age of the affected men at the time of diagnosis is shown in Table 2 ; 27 of the 34 men were more than 50 years old.
Particularly important in assessing the severity of exposure to dust is the duration of exposure before the detection of silicosis. In these cases the period of 'prediagnosis' dust exposure ( Figure 2 shows the periods during which the individual workers were exposed to granite dust. It is seen that the exposure was predominantly distant in time, almost half of it before 1935. In the cases which were diagnosed during the past decade, however, most of the exposure occurred after 1940-45.
In six cases silicosis was complicated by tuberculosis. These cases are reviewed in Table 5 . The age range when silicosis was detected was 42 to 66 years. Three of these men died during the observation period.
The total number of deaths among the 34 men is now six. Four deaths were due to silicosis alone or in association with tuberculosis.
The tendency of silicosis to progress after diagnosis is another indicator of the severity of exposure to dust (Ahlmark et al., 1960b; Ahlmark and Glomme, 1962) . Table 6 shows the 32 cases in which serial radiographs were available. It is seen that 18 of the 30 cases of stage I or stage II silicosis showed progression during the observation period. Table 7 shows the latest assessments of disablement due to dust disease. Under Swedish law no compensation is payable when disablement is less than 10%. Twenty-six men were awarded statutory compensation. The eight cases in which assessment was more than 75 % included men who were receiving full sickness benefit because of concomitant tuberculosis.
Comparison with Pneumoconiosis in Other
Occupations In order to compare the silicosis in these granite workers with more extensively studied forms of dust disease, we used some data from our general survey of pneumoconiosis in Sweden (Ahlmark et al., 1960a) . It should be noted that in every case the disease was contracted solely in the mentioned occupation. Table 8 shows the age at which exposure to dust began, the mean duration of exposure prior to diagnosis of early pneumoconiosis, and the mean age at the time of diagnosis. It is seen that, whereas most pottery forming-shop workers and iron-ore drillers were less than 20 years old when they were first exposed to siliceous dust, sand blasters, steel fettlers, and quartz crushers were considerably older. The granite workers were among the groups whose exposure began at a relatively early age. The duration of exposure to dust prior to diagnosis was seldom more than 20 years in the steel fettlers and as a rule it was about 10 years. In the pottery forming-shop workers and the iron-ore drillers this period averaged about 20 years. The longest 'prediagnosis' exposure periods (generally more than 30 years) were found in coal miners and iron moulders. In the granite workers the mean length of the corresponding period was 32 years. One must keep in mind, however, that the length of this period of dust exposure is dependent inter alia on the regularity of radiological examination. In contrast to other occupational categories, regular medical observation for pneumoconiosis has not been comprehensively enforced among iron moulders and granite workers.
Since the age at commencing exposure to dust was lower in occupations with long 'prediagnosis' exposure and higher in occupations with shorter exposure, the age at diagnosis of pneumoconiosis was similar in the various groups. The mean age ranged from 43 to 55 years (Table 8 ). The mean age of the granite workers at diagnosis was 55 years. Whether this was because these men inhaled relatively little dust per unit of time, or because they did not have regular radiological follow-up, could not be reliably judged from our case material. Table 9 provides a rough estimate of progression in pneumoconiosis. The observation periods varied but were in most cases about eight to 12 years. In most of the granite workers the initial films showed stage I. Only the coal miners and the iron moulders had a higher percentage of cases with early lesions. The granite workers' disease nevertheless showed a strong tendency to progression. Whereas the frequency of progression of coal miners' and iron moulders' pneumoconiosis was only 3 % and 10 %, respectively, the corresponding figure for the quarriers and dressers of granite was 60%. One reason may have been the higher frequency of coexistent pulmonary tuberculosis among the granite workers. Another possible cause is that 21 of the 34 granite workers continued in the same occupation after silicosis had been found. This was a higher figure than in many of the other occupational groups.
A more detailed comparison between the course of pneumoconiosis in the granite workers and that in iron moulders and steel fettlers is presented in Figure 3 . The figures for the two latter categories are taken from an earlier report (Ahlmark and Glomme, 1962) . Progression of pneumoconiosis was as rapid in the granite workers as in the steel fettlers, but the mortality during the first five years after diagnosis was lower in the former group, which implies that advanced disease was somewhat less common. Iron moulders' pneumoconiosis ran a much more benign course.
Thus, although in silicosis, contracted from quarrying and working of granite, the duration of exposure to dust and the age at diagnosis approximated to the figures in the relatively benign pneumoconioses of coal miners and iron moulders, the granite workers' disease showed a strong tendency to progression. In this respect silicosis from quarrying and working of granite was comparable with silicosis in quartz crushers and steel fettlers. Presumably, therefore, the concentrations of airborne quartz dust were higher in the granite works than in the coal mines and iron moulding shops. 
